Gabon is increasing. This study aimed to assess HIV-related knowledge, attitudes and practices (KAPs) 
I. Introduction 1. Global AIDS Epidemic
Worldwide, approximately 5 million of young people aged 15 to 24 years are living with Human Immunodeficiency Virus (HIV) that causes Acquired Immunodeficiency Syndrome (AIDS) as per 2009. According to new [1] estimates, 2 million adolescents (1.8 million to 2.4 million) between 10 to 19 years are living with HIV. Still, each day, more than 7000 people are newly infested with the HIV virus, including 1000 children [1] .
Sub-Saharan Africa is the part of the world most affected by this scourge; it holds the record for the rapid spread of HIV/AIDS in the world [2] . Twenty countries in Sub-Saharan African accounted for an estimated 69 per cent of the word's new HIV infections among young people in 2009. Also, 1,100,000 girls and 620,000 boys aged 10-19 years were estimated to be living with HIV in Sub-Saharan African as per 2009. There were an estimated 700,000 new cases occurring among young people aged 15-24 years in 2009. Twentysix per cent of women aged 15-24 years and 33 per cent of men in Sub-Saharan African showed comprehensive knowledge of HIV/AIDs. According to the latest estimates, 14 per cent of girls and 11 per cent of boys aged 15-19 had sex before the age of 15 years. Among women aged 20-24, the number is 17 per cent while among men of the same age group, it is about 9 percent [1] .
The AIDS epidemic in Gabon
The prevalence of HIV infection in the adult population in Gabon was reported to be low in 2009 (5.2%) compared to 2007 (5.9%) [3] . Gabon is still in the range of countries where the prevalence rate is worrisome. SPECTRUM estimated that the total number of People Living with HIV (PLHIV) in Gabon was 46,051 in the year 2011 [4] . The prevalence of HIV infection in the age group 15 to 24 years is 4.8% [5] . Internal migration of people including students who move to cities or urban areas after high school to continue their studies or to work is very common. These young people are away from their families for years at a time and very often visit commercial sex workers (CSWs) for sex. This increases the possibility of spreading HIV between them, and thereby to the general population [6] .
Although people of any age and gender are susceptible to HIV, young people aged 15 to 25 years are more at risk of contracting it. According to the World Health Organization and the Joint United Nations Program on HIV/AIDS, youths are much more prone to HIV infection as a result of a lack of correct health information, indulgence in risky behaviors, and lack of access to adequate reproductive health services. Young people face greater challenges and more exposure to risks, including economic exploitation, changing lifestyles, global, regional and national conflicts, and the spread of sexually transmitted infections and HIV/AIDS [7] . Also another study found that socio-economic issues associated with poverty, including limited access to highquality health care; the exchange of sex for drugs, money, or to meet other needs; and higher levels of substance use can directly, or indirectly, increase HIV risk factors among women [8] . Any intervention targeted at young people before they are sexually active could prevent new HIV infections [7] .
Increasing knowledge of HIV/AIDS can be a powerful means of fostering positive attitudes and building safe practices among populations. Hence, a clear understanding about knowledge, attitudes and practices (KAPs) among any population is very important for planning to control or prevent the spread of HIV. Information about HIV/AIDS-related KAPs has been reported by a number of researchers in different countries. Several studies have been conducted in Nigeria, Ghana and Botswana, African countries in the same SubSaharan region as Gabon, to investigate KAP levels among their youthful populations. These studies found that knowledge about the transmission of HIV was poor in senior high school students in Nigeria (31%, 14.4%, 9.1% and 8% of the students studied identified sexual intercourse, blood transfusion, mother to child (vertical) transmission and intravenous drug use, respectively). Only 7.1% identified all of the listed four modes of transmission of HIV whilst 0.7% of the students identified all of the listed preventive methods [9] . A survey among adolescents aged between 10 and 19 years in Ghana reported sexual abstinence (78.1%), condom use (72.7%), fidelity to partner (72.5%), not sharing needles (76.4%) and reducing sexual partners (56.7%) as important factors in preventing AIDS [10] . Nearly half of the participants from the school of Pune (India) believed that HIV can be contracted from toilet seats [11] and another study from Afghanistan reported that 53.2% of subjects believed that mosquito bites can transmit HIV [11, 12] . Negative attitudes toward people living with HIV (PLHIV) and sexual behaviours were also reported by another study [11] . In Botswana, a study showed disparities in HIV-related knowledge and behaviors among University of Botswana students. For example, whereas all students believed that all sexually active adults should know their HIV status through regular testing, only half perceived that HIV testing was common among their peers. The reasons for this discrepancy are unclear, but may be related with factors previously identified in Botswana and elsewhere in subSaharan Africa: concerns over breaches in confidentiality, pre-test counseling methods that frightened students, lack of knowledge of a local test site, fear of learning one's status, and lack of perceived HIV risk [13] . Another study from Botswana, reported that Teachings at the University health center about diseases and health prevention were appreciated by the study groups that had used that facility. In addition to increasing knowledge, it also appeared that the HIV/AIDS course improved students' attitudes toward HIV-positive people and even helped them change certain behaviors (e.g., limiting partners, using condoms correctly, and being tested for HIV) [14] . Although HIV/AIDS-related KAPs are reported in studies from other countries, there was no such information for school students in Libreville Gabon. Therefore, this study was conducted among high school and college students in Libreville Gabon to determine their level of KAPs regarding HIV/AIDS to provide theoretical and practical information to the nation policy making authorities.
II. Methods 1. Study design, sampling and procedure
This cross-sectional survey was conducted between 6 th and 15 th March 2009 in 14 public institutions (8 high schools and 6 CES) in Libreville, Gabon. Private and faith-based institutions were excluded from the study because students were on holiday during the time of the survey. Selected schools and colleges were chosen purposively in Libreville city, Estuary Province because this is area with highest HIV prevalence in the country. A total of 601 students, including girls and boys, aged 15 to 24 years were recruited. As there was no existing data on KAPs among high school and college students in Gabon, we calculated the sample size based on the estimate that 50% of students may have enough knowledge on HIV/AIDS. Precision was set at 10%. For P value 0.05% and 80% power of the study, our expected sample size was 196 students. Fearing a high nonrespondent rate because of the sensitivity of the issue, our aim was to recruit 601 respondents. To obtain our desired target of 601 participants, we decided to recruit a set number of students from each school by choosing every 8 th student among boys and every 8 th student among girls as our final respondent through systematic random sampling. Based on the observation and history from the school records, students who were less than 15 years old and mentally or physically disabled were excluded. Blood was collected from students using EDTA tube for (10 ml) for HIV testing. The Serum was analyzed using two rapid tests with confirmation by Western blot at Raphael Hospital by the Faculty of Medicine and Social Sciences of Omar Bongo University.
Questionnaire
The aim of the questionnaire was to obtain information on the level of HIV/AIDS-related KAPs of the respondents, as well as their sources of information on the issue. The questionnaire was developed by the researchers in consultation with experts in the field. We also reviewed the questionnaire developed by the global school-based health survey for developing countries and Family Health International's questionnaire on HIV/AIDS prevention during the questionnaire development [15, 16, 17] . Our final questionnaire included questions relating to HIV knowledge, attitudes toward PLHIV and sexual practices, in addition to sociodemographic information. The questionnaire was divided into four parts. Part I focused on the sociodemographic characteristics of the respondents, including age, gender, school or college, religion and their sources of information about HIV/AIDS. Part II contained 15 knowledge-related items, which again were subdivided into two sections, with questions relating to transmission, and prevention and control of HIV/AIDS. We included both positively and negatively framed questions to assess their knowledge, as well as their perceptions about HIV/AIDS. Part III comprised 12 questions on attitudes towards PLHIV, which again included both positively and negatively framed questions. Finally, Part IV comprised 10 questions about practices related to HIV/AIDS, including sexual behaviors and use of condom. Before main data collection, the questionnaire was piloted with 20 students, testing for clarity, feasibility and appropriateness of the questions for the students. The questionnaire was developed and tested in French.
Ethics statement
Before data collection began, students were briefed about the purpose of the study and technical terminologies used in the questionnaire and were given guidance on how to fill questionnaire. The trained research assistants then distributed the self-administered questionnaire during the 40 minutes break of class. The students were assured that their responses would be kept confidential and they should not write their names on the questionnaires. Respondents were also informed that their participation was entirely voluntary and that they were free to decline to answer any question they felt like not answering. Written informed consent was obtained from all the participating students. Prior permission to conduct this study was obtained from the headmasters of the involved high schools or principles of the colleges. Moreover, this study was approved by the Gabon Health Sciences Research Committee, Ministry of Health.
Statistical analyses
Data were entered into a spreadsheet and exported to Statistical Package for the Social Science (SPSS) for Windows, version 18.0 software (SPSS Inc., Illinois, USA) for analysis. Descriptive statistics were used to describe demo-graphic characteristics and KAPs about HIV/AIDS. Numbers and percentages were used to present categorical data. Mean and standard deviation (SD) was used for normally distributed continuous data, and median (interquartile range, IQR) for non-normal continuous data. All tests were two-tailed, and P <0.05 was considered significant.
To evaluate knowledge and attitude of the respondents, we asked them to answer ''yes'', ''no'' or ''do not know '' to every knowledge-and attitude-related question. For practices, options were only ''yes'' or ''no''. We assigned a score of 1 for a correct answer and 0 for a wrong answer for knowledge-and practicerelated questions, and 1 for every positive answer in the attitude section and 0 for negative answers. The scores were then summed up to generate an overall score for each participant. Levels of KAPs were then re-categorized depending on their total, mean and median score [10] . The scores of attitudes and practices were categorized into two segments based on their mean and median score: those scoring less than mean scores for attitude were classified as ''negative'' and those scoring equal and more than mean scores were classified as ''positive'' attitudes. As data for practice was not normally distributed, we used median as the cut-off. Accordingly, those scoring less than median scores for practice were classified as ''risky '' practices, and those scoring equal and more than median scores were classified as ''safe'' practices.
III. Results 1. Socio-demographic characteristics
The mean age of the 601 participants was 20.2 years (SD 6.3), ranging from 13 to 24 years of which 60% were undergraduates. Overall, 517 (95.0%) of the respondents were Christians. The study revealed a female predominance of 57% among the students surveyed. A high number of respondents were from The school Léon Mba (26.3%) ( Table 1 ). All participants were living with parents and siblings. 
TABLE1. Socio-demographic characteristics of the study population (N=601)

Knowledge of HIV/AIDS
As illustrated in Table 2 , all of the respondents had heard of HIV/AIDS. Overall, the knowledge about route of transmission of HIV was high for some factors and relatively low for other factors. Accordingly, 55.7% of respondents knew that HIV can be transmitted through sexual intercourse. The majority of students were also aware that HIV can be transmitted through sharing needles or syringes, 48.3% from mother to child and 44.7% through blood transfusions. However, there was confusion about some routes of transmission. For example, only 41.0% of the participants correctly answered that ''shaking hands'' with PLHIV does not spread HIV. There was confusion about routes of transmission, for example, nearly half of respondents incorrectly thought that HIV could be transmitted by eating from the same plate, drinking from the same glass, wearing the same clothes and sharing the same toilet with PLHIV. Only about a third of the respondents correctly answered that mosquitoes do not transmit HIV. Table 2 also summarizes the knowledge of the students about prevention of HIV. A satisfactorily high level of knowledge was reported by students when they were asked questions such as: Can HIV be prevented by not sharing needle or syringe? Can using condoms during sexual intercourse protect against HIV infection? Can HIV be controlled by sticking to a single partner? However, in response to the question whether ''HIV can be controlled by having a blood test before marriage'' only 314 (52.3%) replied ''yes''. 
Attitudes toward PLHIV
Overall attitudes of the high school students are illustrated in Table 3 . The students exhibited positive attitudes to taking care of their HIV-positive relatives if they were ill and continuing friendships with HIVpositive friends. However, less than half of the students showed positive attitudes on issues such as: buying items from a HIV-positive shopkeeper or food seller; if an HIV-positive student should be allowed to continue her/his studying in school and if an HIV-positive teacher should be allowed to continue her/his teaching in school. Table 4 demonstrates that 439 (73.04%) of the school students had a history of sexual intercourse. One hundred and thirty (29.61%) students said they were using condoms during sex, only 112 (25.62%) used condom regularly during intercourse with casual partner. A quarter of the respondents who engage in sexual intercourse reported to use condom regularly during sexual intercourse with casual partner. About 2% of the tested respondents were found to be HIV positive and appropriate referrals were made for further tests and treatment. Most of the respondents (40.1%) said that their most common source of information was the television, followed by friends (39.2%). Less than one-fifth of the respondents were aware about HIV/AIDS from radio (17.3%) and brochures (3.4%). 
Practices related to HIV/AIDS
TABLE4. Practices regarding HIV/AIDS
IV. Discussion
This is the first study on HIV/AIDS-related KAPs among high school students in Libreville, Gabon. This study reports an average-level of KAPs relating to HIV/AIDS. However, misconceptions about the routes of transmission of HIV/AIDS remain. In addition, only just over half of the students showed positive attitudes towards PLHIV. About two-third of the students reported prior sexual experience. Understanding about some important points of transmission of HIV, such as the belief that HIV can be transmitted by mosquito bites, along with shaking hands, sharing clothes, toilets and utensils with PLHIV. This indicates that students need more information and education about some points of routes of transmission. Again, similar misconceptions have been reported in other studies [12, 18, 19] . The majority of students knew that the use of condoms during sexual intercourse could prevent HIV. Similar findings were reported by previous studies [10] [11] [12] [13] [14] 12, 18, 19] . These misconceptions may increase the likelihood of HIV spread.
Students exhibited mixed reactions to PLHIV. For example, they were reluctant to see an HIVpositive teacher continue to teach. Similar results were reported in several studies conducted elsewhere [10, 17, 19] . One study reported that about half of the respondents (33% 46%) disagreed with PLHIV being able to enter schools, and said that they would not want to sit near PLHIV, or to shake hands with them [17] . However, nearly half of the respondents also said they were eager to show compassion towards PLHIV [20] . However, they still fear that having close contact with them might put them at risk of contracting HIV. This is illustrated by a reported willingness to maintain a friendship or to be taught by PLHIV but not wanting to sit with them in the classroom. These attitudes are important to consider when developing strategies to respond to HIV.
Discrimination against PLHIV might be an obstacle for the efficient propagation of awareness programmes [12] , and voluntary counseling and testing for HIV. PLHIV should be equally respected and valued in the society. Adolescents need targeted counseling about safe practices by avoiding, for example, unprotected sexual relationships and exchange of syringes and needles. Two-third of high school students had a history of sexual intercourse, similar to the findings from other studies [17, 19, 21, 22] . In this study, the first sexual contact was reported to be about the age of 13 which is lower compared to other studies in other countries [19, 21, [23] [24] [25] . Religious faiths discourages against premarital and extramarital sex, as well as homosexuality, but the young people seem to pay little attention hence the high number of youths who reports ever having sexual intercourse before marriage. Currently religious issues are important in Gabon which is among many countries that are trying to acknowledge these sexual behaviors in their governmental response.
Adolescents should be the focus of HIV/AIDS-related activities because this is the age when they become sexually active and are accessible through in-school education. Accurate HIV knowledge will support adolescents in making informed choices about their practices that may protect them from HIV transmission. In the present study about 2% of the respondents tested HIV positive and this may sound a warning and serve as a wakeup call to all stakeholders to aggressively address the issue if HIV prevention in this group. Sexual education in schools needs to be implemented soon. According to the Ministry of Health of Gabon, only 1 out of 2 young Gabonese aged 15-24 have a comprehensive knowledge on HIV in a country where the prevalence rate among youth aged 15-24 is about 4.8%, and 15% of youth have sexual relationships before the age of 15 [26] . In this study many adolescents and young people reported to engage in sexual intercourse without condoms. We found that less than half of the participants were using condoms consistently during sexual intercourse. This was consistent with other surveys in previous years [12, 22, 25] . In Gabon, young and unmarried people buying condoms can be a sensitive issue. Adolescents might be embarrassed about buying condoms from shopkeepers out of fear that the shopkeepers might inform their parents.
Although condoms are widely available in pharmacies, hotels, nightclubs and guest houses and kiosks in the neighborhoods, the precarious financial situation of young Gabonese and abject poverty limits their access to condoms which may be a major barrier to HIV prevention. Only about 25.62% of the respondents who engaged in sexual activities reported to use condom regularly with their partners. Some students said they were not comfortable using condoms during sex because they felt it might reduce their sexual pleasure. Sex education programmes grounded in evidence-based effectiveness are the cornerstones in reducing adolescent sexual risk behaviors and promoting sexual health [26] . In addition to providing accurate information about consequences of sexually transmitted infections (STIs), including HIV/AIDS [27, 28] , such programmes are most commonly implemented in school, which may reach a large number of teenagers [29] .
There were several limitations to this study. First, we restricted this study to only one province and did not include out-of-school adolescents. This limits the generalizability of the study findings to other provinces and to all adolescents of similar age. Second, whilst HIV knowledge is important, it may not be the primary factor in explaining HIV transmission among young people. Many people have adequate knowledge about HIV but do not act on it due to a wide variety of social, cultural and economic constraints. Future studies to investigate these possible constraints could help to improve our understanding of HIV transmission. Third, there was the possibility of a significant social desirability bias leading to survey results that were not reflective of respondents' true attitudes and practices. This could potentially be due to social pressure to de-stigmatize HIV/AIDS and present oneself as aware of and proactive in HIV prevention. Finally, because of the selfadministered questionnaire, social desirability bias may have occurred. However, the anonymity of the questionnaires hopefully encouraged students to be honest in their responses. Despite all of these limitations, we believe this study might be a reasonable source of information for researchers and policymakers.
V. Conclusion
In conclusion, the results revealed that students did not have a good general level of knowledge HIV/AIDS. The study highlighted some misconceptions about HIV transmission, intolerant attitudes, stigma and discrimination towards PLHIV, and risky sexual practices, which need to be addressed. HIV/AIDS-related education programmes should include specific interventions to change practices, along with knowledge and attitudes. Future research involving nationally representative samples for both male and female, school attending and out-of-school adolescents could contribute substantially to HIV/AIDS prevention.
